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Objectives. We sought to examine whether physician recommendations for cardiac
revascularization vary according to patient race. 

Methods. We studied patients scheduled for coronary angiography at 2 hospitals,
one public and one private, between November 1997 and June 1999. Cardiologists
were interviewed regarding their recommendations for cardiac resvacularization. 

Results. African American patients were less likely than Whites to be recommended
for revascularization at the public hospital (adjusted odds ratio [OR]=0.31; 95% confi-
dence interval [CI]=0.12, 0.77) but not at the private hospital (adjusted OR=1.69;
95% CI=0.69, 4.14).

Conclusions. Physician recommendations for cardiac revascularization vary by patient
race. Further studies are needed to examine physician bias as a factor in racial disparities
in cardiac care and outcomes. (Am J Public Health. 2003;93:1689–1693)
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diseases cause disproportionate mortality and
morbidity in the African American commu-
nity,2,12–14 which is one of the reasons why
cardiovascular diseases are included in the 6
key health conditions targeted in the national
effort to eliminate racial/ethnic disparities in
health care by 2010.15

As is the case with disparities in other
health conditions, the reasons for racial/
ethnic disparities in cardiac revasculariza-
tion rates remain poorly understood, but
they have been hypothesized to include fac-
tors at the patient, provider, and system lev-
els. Relatively few studies have examined
provider or system factors that may con-
tribute to these disparities. In one recent
study conducted by Hannan et al., physi-
cians were less likely to recommend revas-
cularization to African American patients
than to White patients, even in the case of
patients who had a clinically indicated need
for revascularization and who were similar
in terms of disease status.16 The authors
suggested that provider incentives may play
a role in this disparity and called for further
investigation. We report here a study that
examined physician recommendations for
revascularization among African American
and White patients who had coronary an-
giographies (cardiac catheterization) at 2
health care facilities.

METHODS 

Study Population
The present study evaluated all patients

scheduled for coronary angiography at a De-
partment of Veterans Affairs (VA) hospital
and a university hospital during November
1997 through June 1999. The 2 hospitals are
located in the same city in the northeastern
United States, and both are tertiary care cen-
ters affiliated with a university program that
performs PTCA and CABG. 

Using the cardiac catheterization sched-
ule, study staff identified all patients who
were scheduled for coronary angiography
during the study period. Transplant patients,
patients scheduled for intervention angio-
plasty, and those undergoing primary or
emergency angioplasty were ineligible. Con-
secutive eligible patients were approached
by a study research assistant, except in in-
stances in which multiple procedures per-
formed simultaneously prevented all such
patients from being approached; in these
cases, the research assistant preferentially
approached patients who appeared, on the
basis of physical characteristics, to be Afri-
can American. The present report includes
only those patients who had at least one sig-
nificant stenosis, defined as 70% or greater
stenosis of any single epicardial vessel or

Cardiovascular diseases are still a major cause
of mortality and morbidity in the developed
world, including the United States.1–3 Thir-
teen million Americans have been diagnosed
with coronary artery disease, and more than
7 million have had myocardial infarctions.1

Each year, more than 1 million Americans
experience a myocardial infarction.1 More-
over, cardiovascular disease is the leading
cause of death among both White and Afri-
can Americans; in fact, death rates from car-
diovascular causes among African Americans
are among the highest in the industrialized
world.2,4,5

In addition to early prevention and recog-
nition, one of the primary strategies for re-
ducing cardiovascular deaths has been the
use of cardiac revascularization. Improved
technology for assessing cardiovascular dis-
eases, combined with the fact that about half
of all myocardial infarctions occurring in the
United States each year represent recurrent
infarctions, has led to the rise of cardiac
revascularization rates in the past 2 decades.5

For example, between 1987 and 1990 alone,
rates of percutaneous transluminal angio-
plasty (PTCA) and coronary artery bypass
grafting (CABG) increased by 55% and 18%,
respectively, in the United States.6 The in-
creased use of these procedures has resulted
in lower short- and long-term mortality and
morbidity rates among patients with coronary
artery disease.6

Given the similar burden of cardiovascular
diseases in African Americans and Whites
and the increasing safety and efficacy of
revascularization, one would expect relatively
little racial/ethnic disparity in the use of this
treatment. However, numerous studies have
reported widespread racial disparities in car-
diac revascularization rates, particularly be-
tween African American and White pa-
tients.7–11 This racial/ethnic disparity has
generated concern given that cardiovascular
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TABLE 1—Sample Baseline
Characteristics, by Race

African
American White

Characteristic (n = 54) (n = 738) P

Age, y, mean (SD) 61 (12) 64 (10) .12

Male, % 74 85 .03

High school education 83 77 .29

or more, %

History of 33 46 .08

revascularization, %

Disease severity,a % .01

Mild 54 34

Moderate 11 13

Severe 35 53

Site of procedure, % .65

VA hospital 48 51

University hospital 52 49

aMild = 1–2-vessel disease not involving proximal left
anterior descending (PLAD) artery; moderate = 1–2-
vessel disease involving PLAD; severe = disease of left
main coronary artery or 3-vessel disease.

50% or greater stenosis of the left main cor-
onary artery.

Data Collection
Trained research assistants of mixed racial/

ethnic backgrounds contacted patients during
the usual weekday business hours of 9 AM to
5 PM to inquire about their interest in partici-
pating in the study. Structured and semistruc-
tured questionnaires were used to gather in-
formation from patients. Patients were
surveyed regarding demographic characteris-
tics, socioeconomic status (SES), and health
status, as well as their knowledge, expecta-
tions, and attitudes regarding cardiac revascu-
larization. Research assistants identified pa-
tients’ race on the basis of physical
characteristics. 

A total of 46 cardiologists and cardiology
fellows from the 2 sites (the VA and the uni-
versity hospital) were interviewed for the
study. Specifically, cardiologists who delivered
recommendations concerning revasculariza-
tion to patients provided information for the
study. Most cardiologists returned the survey
regarding their recommendations immedi-
ately after reviewing procedure results or
shortly after delivering a recommendation to
the patient. 

The primary outcome of interest in the
present analysis was the cardiologists’ re-
sponse to the question “Would you recom-
mend revascularization for this patient?” (yes
or no). In the case of patients not offered
revascularization, cardiologists were asked to
indicate a reason why either PTCA or CABG
was not recommended. Response options in-
cluded insignificant amount of myocardium at
risk, insignificant disease, coronary anatomy is
such that the chances of technical success are
low, surgical risk is excessive, social situation
makes intervention not feasible, and patient
likely to refuse. Physicians were also given an
option to write in a reason if the applicable
one was not present on the list of options
provided. 

A trained research assistant, under the su-
pervision of a physician, reviewed each pa-
tient’s coronary angiography reports to collect
data regarding previous cardiac revasculariza-
tion procedures and coronary anatomy. We
classified disease severity as mild (disease in-
volves 1–2 vessels and does not involve prox-

imal left anterior descending artery), moder-
ate (disease involves 1–2 vessels and involves
proximal left anterior descending artery), or
severe (disease involves left main coronary ar-
tery or 3 vessels). Throughout the period of
data collection, the study coordinator re-
viewed each data abstraction form to ensure
completeness and accuracy. A physician re-
viewed the classification of a 10% random
sample of coronary angiography charts
throughout the period to ensure ongoing
quality.

Statistical Analysis
We compared baseline clinical and demo-

graphic characteristics of African American
and White patients using χ2 tests (for cate-
gorical variables) and Student’s t tests (for
continuous variables). At the univariate
level, we used simple χ2 tests to assess asso-
ciations between patient race and recom-
mendation for revascularization according to
procedure site. Also at the univariate level,
we assessed associations between recom-
mendations for revascularization and se-
lected predictors such as gender, age, educa-
tional level, self-assessed health status,
history of revascularization, disease severity,
and procedure site. We then used logistic
regression models to calculate the adjusted
relationship between recommendation for
revascularization and patient race, adjusting
for appropriate covariates. All covariates
were added into the model simultaneously. 

The initial model included all variables.
Because gender and a Gender × Race inter-
action term were not significant (Ps = .126
and .217, respectively) in the initial model,
they were removed from the final model
(the variables included in the final model
are presented in Table 3 as a footnote). In
addition, we assessed the effect of cluster-
ing of patients under cardiologists by in-
cluding a random effect for cardiologist in
the final model and using a generalized es-
timating equation (GEE) model. Because
this effect also was nonsignificant, we based
our conclusions on the unadjusted model.
We used SPSS 10.0 (Stata Corp, College
Station, Tex) in conducting all analyses
other than those involving the GEE model,
for which we used Stata 7.0 (SPSS Inc, Chi-
cago, Ill).

RESULTS 

Baseline Characteristics
Overall, 1109 patients agreed to participate

in the study and had data from the angiogra-
phy on number of stenotic (diseased) vessels;
316 patients had no stenosis on angiography
and were eliminated from this analysis. One
patient whose race was identified as other
than African American or White was also ex-
cluded, resulting in a final sample for analysis
of 792 patients. Table 1 summarizes sample
baseline characteristics. There was a signifi-
cant difference (P=.03) in overall health sta-
tus reports between African American and
White patients (not shown in Table 1), with
African Americans generally rating their
health status as lower.

Physician Recommendations for
Revascularization

Cardiologists reported that they recom-
mended revascularization for 27% of African
Americans and 50% of Whites (P=.02)
treated at the VA hospital and for 71% and
65% of African Americans and Whites, re-
spectively, treated at the university hospital
(P=.47; Figure 1). In both samples, female
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FIGURE 1—Recommendations for percutaneous transluminal angioplasty and coronary
artery bypass grafting, by race of patient and site of care.

TABLE 3—Crude and Adjusted Odds of
African American Patients (vs White
Patients) Receiving Recommendations,
by Site of Procedure

Adjusteda

Crude Odds Ratio Odds Ratio 
(95% Confidence (95% Confidence

Site Interval) Interval)

VA hospital 0.36 (0.13, 0.93) 0.31 (0.12, 0.77)

University 1.37 (0.56, 3.70) 1.69 (0.69, 4.14)

hospital

aAdjusted for age, disease severity, history of
revascularization, educational level, and health
status.

TABLE 2—Univariate Associations
Between Predictors and
Recommendations

Recommendation
Within

Category, % P

Gender .001

Male 55

Female 70

Education .006

More than high school 59

High school or less 48

History of revascularization .000

Yes 44

No 67

Disease severitya .008

Mild 49

Moderate 60

Severe 61

Site of procedure .000

VA hospital 49

University hospital 65

aMild = 1–2-vessel disease not involving proximal
left anterior descending (PLAD) artery; moderate =
1–2-vessel disease involving PLAD; severe = disease
of left main coronary artery or 3-vessel disease.

gender, high school education level or higher,
no history of revascularization, higher disease
severity, and site (i.e., university) were all indi-
vidually, and significantly, associated with rec-
ommendations for revascularization (Table 2). 

In the VA sample, the adjusted odds ratio
for African American patients (vs White pa-
tients) receiving a recommendation for revas-
cularization from a cardiologist was 0.31
(95% confidence interval [CI]=0.12, 0.75;
P=.007). At the university site, the adjusted
odds ratio was 1.69 (95% CI=0.72, 4.40;
P=.21; Table 3). Site, cardiac disease severity,
education level, health status, and previous
revascularization remained significant inde-
pendent predictors in the multivariate model.

Reasons for Not Recommending
Revascularization

Because physician recommendations for
revascularization varied by patient race only
at the VA site, we summarize in Table 4 the
most frequent reasons offered by cardiolo-
gists at this site for not recommending either
PTCA or CABG to African American and
White patients. The 3 most frequent reasons
for not offering PTCA to African American
patients were insignificant myocardium at
risk (9 patients), low chance of technical suc-
cess (7 patients), and need for additional test-
ing (4 patients). Among White patients, the 3

most frequent reasons were insignificant my-
ocardium at risk (95 patients), low chance of
technical success (92 patients), and insignifi-
cant disease (35 patients). 

The most frequent reasons offered by phy-
sicians for not recommending CABG to Afri-
can American patients were insignificant my-
ocardium at risk (7 patients), insignificant
disease (5 patients), CABG not technically fea-
sible (5 patients), and too few vessels requir-
ing revascularization (5 patients). Among
White patients, the most frequent reasons
were insignificant myocardium at risk (101 pa-
tients), CABG not technically feasible (64 pa-
tients), and insignificant disease (37 patients).

DISCUSSION

This study of patients undergoing cardiac
catheterization at one public (VA) and one
private (university) hospital located in the
northeastern United States revealed that car-
diologists at the VA site were less likely to
recommend revascularization (PTCA or
CABG) to African American patients than to
White patients. This difference was not ac-
counted for by differences between the 2
groups in number of stenotic vessels (disease
status) or patient age, educational level (a
marker of SES), previous revascularization, or
self-rated health status. However, reasons of-

fered for not recommending PTCA or CABG
were generally similar in type and frequency
in the case of both African American and
White patients. As mentioned, we found no
differences in revascularization recommenda-
tions according to patient race at the private
(university) hospital.
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TABLE 4—Most Frequent Reasons for
Not Recommending Revascularization:
VA Site

African
American White
Patients, Patients,

Procedure and Reason No. (%) No. (%)

PTCA

Insignificant myocardium at risk 9 (33) 95 (30)

Low chance of technical success 7 (26) 92 (29)

Additional testing needed 4 (16) 93 (11)

CABG

Insignificant myocardium at risk 7 (26) 101 (36)

CABG not technically feasible 5 (16) 64 (21)

Additional testing needed 2 (7) 37 (12)

Note. PTCA = percutaneous transluminal angioplasty;
CABG = coronary artery bypass grafting.

Numerous studies have examined racial/
ethnic differences in rates of cardiac care use,
including revascularization.2,10,12,17–23 Most of
these studies have involved the use of large
administrative databases to examine differ-
ences. Relatively fewer studies have collected
primary data to assess not only differences in
rates of utilization but also reasons behind
these differences. Our study is an example of
the second type of study. Other studies that
have examined provider factors involved in
these rate disparities and found racial/ethnic
differences include the aforementioned study
of Hannan et al.16; our VA sample findings
agree with their results. 

Hannan et al. found that physicians were
less likely to recommend cardiac revascular-
ization to African American patients than to
White patients who were at similar levels of
need for revascularization according to the
Rand criteria.16 However, these authors exam-
ined only recommendations for CABG, not
recommendations for CABG and/or PTCA.
This aspect of the Hannan et al. study repre-
sents a limitation in that, although their indi-
cations vary somewhat, these 2 procedures
target the same condition. Furthermore, ra-
cial/ethnic differences in the use of CABG
and PTCA vary.24 In addition, the Hannan et
al. sample was composed mostly of patients
with private health insurance coverage of un-
clear comprehensiveness; as a result, issues
involved with inadequate access to care may

have confounded their results. We included
both privately insured patients and VA pa-
tients who already had full access to the
health care system.

Looking at another dimension of this prob-
lem (i.e., cardiovascular care), Schulman et al.
used simulated patients to examine provider
behavior in terms of recommendations for an-
giography among patients with chest pain.25

These authors also found that physicians
were less likely to recommend cardiac cathe-
terization to African American female pa-
tients than to White female patients in a simi-
lar clinical scenario.25 Cardiac catheterization
is a step up from cardiac revascularization in
the process of cardiac care.

Some of the findings of our study were ex-
pected. For example, VA patients have greater
frequencies of comorbid illnesses than pa-
tients who receive care at most private hospi-
tals because the VA serves as a safety net for
socioeconomically disadvantaged veterans.26

However, what is interesting in our findings is
that racial/ethnic differences in physician rec-
ommendations for revascularization exist
within a VA system. 

We can offer several hypotheses for the ob-
served racial variation in recommendations
for revascularization among the VA patients.
First, VA patients are, on average, of low SES,
and among the members of this group it has
been shown that African American patients
are of even lower SES than White patients.27

Therefore, if doctor–patient communications
can be influenced by discordance in socioeco-
nomic class, then it is conceivable that our re-
sults reflect racial/ethnic differences in com-
munication regarding treatment options. In
other words, physicians in the VA system may
be more likely to recommend revasculariza-
tion for White patients than for African Amer-
ican patients in part because they may be able
to relate easier to White patients, to whom
they are closer on the socioeconomic ladder. 

Second, it is possible that African American
VA patients were generally sicker (e.g., higher
frequencies of comorbidities) than White VA
patients such that they were less appropriate
candidates for cardiac revascularization. Al-
though we did not extensively examine non-
cardiac disease burden in our sample, it is un-
likely that comorbidity burden was a major
factor. This supposition is supported by the

fact that cardiologists did not mention comor-
bidity burden as a reason for not recom-
mending revascularization. 

Third, it is possible that VA African Amer-
ican patients were more likely than White
patients to communicate a low degree of in-
terest in aggressive treatment (i.e., revascu-
larization) to their physicians, which could
have produced the differences observed in
physician recommendations. We did not as-
sess this possibility. However, others have
shown African American patients to be more
risk averse than White patients in regard to
invasive surgery.28

Several limitations are important to con-
sider when interpreting our results. First, we
examined predominantly male patients from
2 hospitals located in the same city. There-
fore, our findings may not be generalizable.
Second, we lacked detailed patient informa-
tion on comorbidities and other nonmedical
factors such as smoking status or willingness
to adopt a healthier lifestyle, factors that
could have affected physician recommenda-
tions. If these factors were more prevalent
among VA African American patients than
university African American patients, this
could explain in part the observed differences
in physician recommendations for revascular-
ization in the VA sample. 

Third, we did not adequately evaluate ele-
ments associated with the appropriateness of
revascularization. It is possible that VA cardi-
ologists performed fewer procedures for
which the indications for revascularization
were equivocal; thus, if White VA patients
more often exhibited clear indications for sur-
gery than African American patients, this dif-
ference could explain our findings. We did at-
tempt to account for this possibility by
including adjustments for the number of sig-
nificant stenoses in our multivariate model. 

Fourth, we had no data on physician char-
acteristics such as age, number of years in
practice, or racial/ethnic background. More
information on physician characteristics
would have allowed us to examine the rela-
tionship between such characteristics and rec-
ommendations for revascularization. It is also
conceivable that some cardiologists com-
pleted the survey but changed their recom-
mendation after attending the cardiac
catheterization conference (physician meeting
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to discuss findings and possible interventions).
However, it is unlikely that such changes in
recommendations varied by patient race. Fi-
nally, the small number of sites precludes
meaningful comparisons between VA and pri-
vate (university) hospitals.

This study is important in that it adds to a
growing and needed literature examining rea-
sons for the marked and well-documented ra-
cial/ethnic disparities in use of cardiac care
and consequent outcomes. We specifically ad-
dressed provider factors that have received
relatively less research attention than patient
cultural and psychosocial factors. The fact that
one can observe racial/ethnic variations in
medical treatment decisionmaking even in a
system of equal access such as the VA fuels
the notion that there is perhaps disparity in
areas beyond access to care. Access to care is
correctly believed to be an important solution
to the nation’s disparities in health care. How-
ever, our results concur with a recent Institute
of Medicine report indicating that equal access
may not fully equalize care for all patients.29

In summary, we found that physicians (car-
diologists) in a public (VA) hospital were less
likely to recommend revascularization for Af-
rican American patients than for White pa-
tients. This difference was not explained by
important patient factors. Recommendations
for revascularization did not differ by patient
race in the private (university) study hospital.
Further in-depth studies are needed to exam-
ine how physicians make decisions on cardiac
care for patients of varying cultural/ethnic
backgrounds.
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